INTRODUCTION
America has a pandemic obesity problem. Although a widespread overweight condition is present in all industrial countries, the United States now has the highest occurrence, with estimates of more than one half of its population currently overweight or obese (10, 94). This chapter examines U.S. agricultural and economic 0199-9885/04/0714-0617$14.00
First published online as a Review in Advance on March 25, 2004 outside the home are consumed at ever-higher levels, such as many commercially prepared beverages, which today add significant calories to the diets of Americans (see Table 2 ). As a part of this growing trend of Americans delegating the preparation of their food and beverages to commercial interests, the percentage of total food purchases at restaurants has continued to markedly rise in recent decades (74), a societal trend recognized as also favoring increased caloric consumption (see Table 3 ) (2) .
Over the last half-century, these commercial trends have become more pronounced while at the same time obesity has increased in the United States. However, little conclusive research has been conducted into the manner and degree to which these trends may be related. 
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When considering obesity from a policy perspective, it is common to confine the discussion mainly to the demand side: nutrition policies (dietary guidance) that advise our citizens concerning proper food consumption (34, 60, 88) . This focus on the demand side narrows the policy discussion by failing to consider the important role that supply-side public policies play in the American food chain, from basic agriculture all the way to final consumers. U.S. agricultural, industrial, and economic policies are significant in determining the nature of the food available on our tables and the environmental conditions under which it is presented (78, 79, 81, 84) .
Ideally, public policies on both the supply and demand sides should work in tandem toward coordinated or similar objectives (92) . The following analysis of supply-side policies-agricultural, industrial, and economic-suggests that just the opposite has occurred, and is still occurring, with implications for American's growing obesity problem.
The thesis of this chapter is that the historical occurrence of highly effective public policies for the food supply side-with objectives quite different from promoting public health-as well as the lack of effective policies on the demand side may be among the significant contributing environmental factors in the obesity dilemma in the United States today (78) . It is a common (but unfortunate) experience that public policies initially implemented with valid objectives later can undercut needed new policies with far different and often conflicting objectives. In the United States, established and entrenched agricultural and economic public policies now serve as formidable impediments to the success of new public health policies that are needed to address pandemic obesity (79) .
Future public policies for preventing further obesity may require significant changes in current supply-side policies in addition to well-recognized needed demand-side changes (population-wide nutritional education, training, and motivation concerning obesity) (81) .
HISTORICAL FACTORS
During the nineteenth and twentieth centuries, two significant historical events occurred that influenced the overweight condition of Americans today: the industrialization of the food supply and the accompanying general industrialization of the U.S. economy, and the explosion of nutritional knowledge of the relationship between diet and human health ( Figure 1 ). Both events-and particularly their timing-are significant when considering today's obesity issue.
Unfortunately for informed public policy making, these significant historical food events did not occur simultaneously (53, 73, 78) . A great part of the industrialization of the food supply was completed prior to the advances in nutritional science that led to today's extensive knowledge of diet and health relationships (especially nutrition-related noncommunicable diseases). 
INDUSTRIALIZATION OF THE FOOD SUPPLY
Industrialization of the food supply is a recent and significant event in mankind's long history of obtaining food, occurring only over the last two centuries, and at an accelerating rate during the last half of the twentieth century. Oxford historian Felipe Fernández-Armesto, in his history of food, has depicted the era of industrialization of the food supply as the eighth and most recent stage (others being important developments such as the discovery of cooking, herding, agriculture, and social organization of food activities) in mankind's long historical relationship with food (28) . Arguably, human beings have never before faced such profound changes in the nature of their food supply or in the agents supplying their food as Americans have experienced during the last half of the twentieth century and the beginning of the current century. The unsuccessful acculturation to these profound food changes is evidenced by the present overweight condition and obesity of Americans (18, 21) .
Significantly, the industrialization of the food supply and of general society has affected the relationship of humans to their diet in two broad ways-first, it has made food more available, and second, it has produced labor-saving technologies that reduce the amount of food humans require. The food supply industrialization in developed countries has put an end to famine and starvation, food is generally 
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TILLOTSON assured, and food availability and reduced costs allow for recreational eating and drinking (14, 16) . With advances in industrialization, processed food is available, ample, varied, and affordable for the first time history for nearly all citizens in industrial countries (15, 17) . However, along with these great accomplishments have come serious new health problems related to excesses and unbalances in food consumption (e.g., nutritionrelated noncommunicable diseases and obesity). Industrialization of society has proven to be a powerful environmental force actually favoring overconsumption of food (9, 10, 21) .
Society is now faced with completely new challenges relating to its food supply-the need for (and pleasure in) eating has become a constant long-term health peril because of overconsumption. At a policy level, pandemic obesity can be considered a symptom of the inability of people to self-balance food intake in this new era of plenty. To date, public health policies have had a mixed success in resolving the health-related issues resulting from this new food abundance (21).
Industrialization of a nation gives rise to extensive labor differentiation and a general increase in the population's income. Fewer people are required for food production, allowing others to seek alternate employment. With these changes, food is no longer simply gathered, produced, exchanged, or bartered, but it is sold, thus altering the dynamics of the relationship of humans to their food supply (18, 76, 83, 92) .
This, in turn, has led in modern times to increasing and changing commercial activities between those producing food and those who are primarily food consumers. Commercialization of the food supply gives a great incentive to those selling food to increase sales by increasing demand. In this historically new commercial process, the food seller's interest and the buyer's interest are increasingly divergent (22) and can result in a conflict between economic and public health policies, as illustrated today by the obesity problem (92) .
With these changes accompanying food industrialization and its many benefits, there comes the need to govern commercially related activities affecting food availability, economics, safety, and wholesomeness to protect the interests of a civil society, and more recently, for food-related health reasons (e.g., nutritionrelated noncommunicable diseases and pandemic obesity) (22, 58) . To date, the latter condition has proven to be particularly difficult to resolve because of a lack of effective public health policies and initiatives. This is an area requiring new thinking and research (84) .
A result of industrialization, particularly in the United States, is an apparent association between the extensive, ongoing development of the commercial sector and the rapid rise of obesity in recent decades. This raises the largely unanswered question as to the degree of cause and effect between these two trends in relationship to other important factors known to be involved with the occurrence of obesity (e.g., an individual's diet and physical activity) (76) .
In sorting out the degree of cause and effect for societal obesity, other new and unanswered policy questions arise. What are the social responsibilities, rights, (20, 34, 36-38, 50, 53, 88) . With this dynamic increase in scientific knowledge and well-intentioned government policy making came unforeseen and changing nutrition policies throughout the century. Significant events included the discovery of nutrient-deficiency diseases from the 1900s to 1950s, closely followed by government nutritional policies aimed at adequate food consumption, and the elimination of nutrientdeficiency diseases (34) .
This period was followed in the 1950s to the 1980s by great advances in the understanding of nutrient-related noncommunicable diseases (for example, cardiovascular diseases), which were quickly incorporated into nutrition policies aimed at eliminating imbalances and excesses of certain nutrients in the American diet associated with such diseases (88) . Presently, nutrition sciences and policies are shifting to obesity-related issues and emphasizing reduced food consumption (4). The result has been unintended and unforeseen conflicting government directives on food consumption during most of twentieth century (see Figure 1) .
Throughout most of the century, agricultural and food industrial sectors were generally resistant to the application of the new nutrition science to governmental policies, but were more concerned about the potential effect on their established food businesses (53). As a result, given the politics involved, government nutrition research funding was predominantly directed to biomedical research, which was very successful and highly productive (53). 
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However, government funding largely neglected research into effective practical application of this new health knowledge at the population level, thus depriving public policy makers of new knowledge and techniques required for dealing with rising obesity (53). Significantly, agricultural and industrial policies during this period remained largely the same and were strongly pursued. These policies stressed a continued increase in food production and consumption, even as the overweight condition of Americans increased (and continues to do so) (see Figure 1) .
Although an analysis of twentieth century public health diet initiatives is not the purpose of this chapter, nevertheless the overall thrust of these policies is potentially a significant factor in examining why agricultural and industrial policies were so successful while diet and health policies were not, especially in relation to obesity. An overall analysis of government nutritional initiatives with regard to rising obesity during the latter part of the twentieth century, and even presently, could identify the government's responses (labeling, guidelines, etc.) as tactical in nature rather than strategic (coordinated policies and programs to reach health objectives) (34, 60) .
This absence of a unified governmental strategic response, combined with constantly changing policy objectives depending on largely tactical methods, contributed to the failure of public policies to blunt the rising tide of American obesity (see Figure 1) . Further, it failed to act as an effective counterforce to the food industry's ever-stronger strategic initiatives (modern marketing) to motivate continuous increases in food consumption by Americans (9, 18, 53) .
In summary, the twentieth century saw both the greatest advances in diet and health knowledge and the greatest changes in the eating behavior of Americans. However, the public policies arising from the former apparently had only limited influence on the long established agricultural, economic, and industrial public policies. The importance of this disjunction between supply-side and demand-side public policies in the rise in obesity is far from resolved, but it warrants further analysis given the grave health and economic implications of pandemic obesity in the United States.
U.S. AGRICULTURAL POLICY AND OBESITY
Strong politically backed, long-active government policies have played a pivotal role in shaping American agriculture (12, 14, 30, 35) . Successful government agricultural policies have resulted in the availability of relatively inexpensive basic agricultural commodities (grains, meats, fats and oils, and dairy products) to American food processing industries. In turn, this has lowered food purchase costs for individuals and has created an environment of economical and plentiful daily food (see Figure 2 ) (43) .
Plentiful and inexpensive food shapes Americans' lifestyles today with the likes of fast food dollar deals, all-you-can-eat restaurants, gigantic packaged soft drinks and sweet treats, as well as supermarkets with 40,000-plus great-tasting foods. American social life, in and out of the home, is often built around eating. Food economics does little presently to ration plentiful and varied food to Americans, with their food-oriented culture (18) . The food supply chain in America starts with superior agriculture-a key factor in the country's food abundance and affordability. Its agricultural productivity is unparalleled (67) . Diverse natural resources (land, climate, and water) are the foundation of this abundance. However, this supply-side achievement is the result of more than natural resources; it is also due to a favorable combination of government policies, agricultural education and research systems, technology, and, not to be forgotten, its industrious and innovative farming sector (12, 35, 63) .
Historically, this agricultural bounty was highly desirable as the United States became industrialized and its rapidly growing population increased the need for food. Unfortunately, today this same unchecked food bounty is now believed to be a significant supply-side factor that unintentionally and unexpectedly creates one of the environmental conditions contributing to the country's pandemic obesity.
Overproduction, and the consequent inexpensive foods, is now recognized as an environmental force favoring the occurrence of pandemic obesity. Today, ever more productive U.S. agriculture, supported by unceasing technological innovation, favorable public policies, and the country's comparative advantage in natural resources, are all causal elements to various degrees in creating an environment favoring the occurrence of America's obesity problem-excess food commodity production (6, 30, 41, 78) .
U.S. agricultural policies are commonly recognized as pivotal to this food abundance, but they are often overlooked except in broader analyses of environmental factors contributing to obesity (12, 30, 67 
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Figure 3
Factors influencing the development of the U.S. agricultural system.
to unintended, unforeseen human outcomes (obesity). The following section examines U.S. agricultural policies as well as social, economic, technological, and political factors (see Figure 3 ) leading to this ongoing policy disjunction and the factors preventing its correction (6, 39, 41) .
UNITED STATES AS AN AGRICULTURAL NATION
The United States is one of the world's leading industrial nations. Consequently, it is often forgotten that agriculture has had an important role throughout America's history. Agriculture is a vital part of the American economy. This ultra-efficient sector supports the world's largest consumer food market today-valued at an estimated $920 billion in 2003. It offers a vast array of reliable, high-quality, low-cost agricultural commodities for use by the world's largest and most diverse food-processing industries (29). The United States is also one of the world's largest exporters of agricultural commodities. During the current fiscal year, agricultural products will add $56 billion to the nation's export sales. Agriculture is not only one of this country's largest businesses; it is a significant cultural and political sector as well (12, 59) .
Agriculture is fundamentally different from other American businesses. It requires the favorable interaction of a unique and complex set of environmental conditions (weather, temperature, etc.) with varying degrees of flexibility, and is accompanied by the high risk inherent in all endeavors that depend on nature. This environmental uncertainty and the extreme economic variability of commodity markets present great risks to farmers, which is one of the reasons agriculture has long been highly favored by supportive public policies (43, 63 
AGRICULTURE: AMERICA'S SPECIAL BUSINESS
To fully understand the paradox of obesity and agricultural policies, one needs to take a brief look at the country's agricultural history. At the nation's founding, America was prominently an agricultural nation, with 90% of its people depending on agriculture for their livelihood (93) . Its founders, many whom had their own large agricultural holdings, greatly valued agriculture and its way of life. Many of these men hoped that the country would remain primarily an agricultural nation (93) . This agrarian orthodoxy has fueled agricultural growth and prosperity right up to the present, and it gave rise to a strong, enduring agricultural tradition (the family farm) among many Americans (63). George Washington, the nation's first president, in his annual message to the U.S. Congress in 1796, stated:
It would not be doubted that with reference either to individual or national welfare, agriculture is of primary importance. . .. Institutions for promoting it grow up, supported by the public purse; and to what object can it be dedicated with greater propriety? (91) President Washington's remarks were clairvoyant concerning the public purse and the key role it would play in U.S. agriculture. American political culture honors farming and designates agriculture as a special business, resulting in the public's ongoing cultural, political, and financial support, unequaled in either duration or degree by other types of American businesses (32, 33, 43, 51).
AGRICULTURE: THE BUSINESS OF GOVERNMENT
The U.S. federal government has been increasingly involved in agriculture since the Civil War. The U.S. Congress created the Department of Agriculture in 1862. In this same period, it also enacted the Morrill Land-Grant College Act, commonly considered the most important piece of agricultural legislation in American history, which provided for the appropriation of public land for the establishment of agricultural and industrial colleges in each state (30, 35, 41) .
In 1887, the Hatch Act, in combination with the previous act, established the country's land-grant universities and their agricultural experimental stations. This sequence of congressional legislation resulted in the establishment of the country's agricultural education and research system, commonly acknowledged to be the world's leading agricultural research system. By the creation of this governmentsponsored system, American agriculture would be supplied with a constant stream of world-class new cutting-edge technologies, allowing it to become ever more efficient and productive in agriculture (30) .
American agriculture has continued to be highly favored by government policies, right up to the present. During the period of 1902 to 2000, the U.S. Congress passed more than 70 major federal acts that were highly beneficial to all (8, 12, 30, 35) . As outlined in a recent paper on pandemic obesity:
As a result US agriculture developed its own agricultural regime of market institutes and public investment and finance-subsidies, marketing assistance programs, special taxation, a farm credit system, market regulations, commodity programs and trade policies. All of these were highly favorable to US agriculture. It also it included a nationally supported rural infrastructure encompassing country roads, drainage systems, flood controls, postal service, as well as technical assistance in the form of market information sources, extension education and assistance, and federally funded world-class production agricultural research. (81) The overarching objective of the powerful regime described above is to constantly increase agricultural productivity, efficiency, and commodity production. Public policies aimed at furthering these objectives had great social utility for a nation that was rapidly industrializing, accelerating in population growth, and desiring broad security of a food supply at reduced cost for its citizens. American agricultural policies have been successful in meeting these production objectives and should be highly regarded for their accomplishments (23, 30, 41, 43, 63) . Only now, as we face the grim reality of pandemic obesity, is there any need to question from a public health perspective this agricultural regime, its political power, and its continuing production goals (81, 84) .
Maryland University Professor Bruce Gardner has recently chronicled the history of U.S. agricultural innovation aided by massive government funding programs (subsidies) that have made the United States one of the world's agricultural superpowers. He identifies this as one of the major factors leading to Americans today having such a low-cost, dependable, and plentiful food supply. Professor Gardner and numerous others have noted how fully embedded in the structure of American political affairs is its agricultural regime, and they predict that it will continue to be so in the future (30) .
AGRICULTURE'S POLITICAL POWER
During the twentieth century, U.S. agriculture's congressional political power has played a significant role in the continued growth of American production agriculture. No other business sector has equaled the agricultural interests' ongoing bipartisan political power in the U.S. Congress. Its power centers are the agricultural committees in both houses of Congress. These powerful committees, staffed by congressional members from agricultural states, are historically where U.S. food policy is formed and then implemented by the U.S. Congress's control of the public purse. 
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The political system by which this comes about has been described in the following manner:
A "structural" view of farmers' political power focuses on a "gold triangle" of members of the committees that authorize legislation and appropriate funds, the executive branch department that administers the programs (USDA) and the lobbyists representing farm interests. (30) As a result, the U.S. Congress and its agricultural committees have strongly favored, funded, and protected production agriculture. In this mission, the U.S. Congress has been backed by American voters' support and acceptance of the special business status of farming, and the agricultural sector's electoral power in predominantly farm states. Under this American agricultural regime, agricultural interests have dominated and directed much of food policy to its production objective-ever greater commodity yields and increased commodity utilization. The ultimate success of these policies can be judged by the results: Per capita U.S. food utilization has increased from 1800 pounds per year in the early 1980s to 2000 pounds per capita presently (90).
U.S. agriculture policies are increasingly questioned on their primary production objectives supported by government subsidies programs. Agricultural policies favoring continuous increases in the production of commodities, irrespective of need or population growth, are increasingly questioned. These policies also face increased questioning, both internationally and domestically, for their large-crop subsidies programs (projected to be $190 billion over the next decade). However, the long-established political backing of the present agricultural regime to date has prevented significant change (66) .
With the rise of pandemic obesity, the established agricultural regime faces a new and difficult challenge. The issue is now public health, not just economic conditions. Any future policy conflicts between agriculture and public health interests will be resolved by the U.S. Congress, guided by voters' interests and opinions. Public health policy initiatives aimed at reduction or modification of agricultural commodity supplies as part of a strategy to control obesity will meet opposition from the politically powerful agricultural production regime.
The American public, in general, is supportive of agricultural interests and their agendas because they yield a plentiful, dependable, varied, relatively safe, and cheap food supply. The public expects and demands that American agriculture provide these benefits In 1972, grain prices markedly increased due a combination of large export sales to Russia and poor weather in the grain-growing states, resulting in higher prices at retail for meat, milk, bread, and other staples affected by grain costs. Angry consumers staged public demonstrations against the higher cost of food, including a nationwide meat boycott. At the time, U.S. Agriculture Secretary Earl Butz, under the direction of President Nixon, implemented agricultural policies to reduce the future cost of major commodities; these have been active to the present and successful in their price objectives (59) . 
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Americans enjoy the benefits of the present agricultural regime-consumer food currently requires on average less than 10% of their disposable income-and, as a result, would be resistant to any radical changes in the agricultural system supplying these benefits. The public commonly does not recognize that its inexpensive food entails hidden costs: taxes that they pay to varying degrees to support agricultural programs. In the future, as the public medical costs increase as a result of widespread obesity-supported again largely by taxes-this will further increase the hidden costs of Americans' inexpensive food (71, 72) .
Americans understand, in general, that some connection may exist between the marketers of food (food companies and restaurants) and obesity. However, it is questionable whether most of them would see a connection between obesity and agricultural policies, thus making policy changes difficult, if not likely. American agriculture will continue to be more productive under the current agricultural regime and its policies, resulting in continuing low-cost commodities.
Future obesity-targeted public health policy initiatives will probably be required to accommodate the contradiction inherent in the overabundant, inexpensive agricultural commodities. American agricultural interests, collectively as well as on an individual commodity basis, are a part of a vast and powerful environmental force that, together with the food industry, facilitates increasing food consumption for an already overfed American public.
AMERICAN CAPITALISM, THE FOOD INDUSTRY, AND OBESITY
During the last 150 years, the growth, development, and (largely) the business behavior of the food sector can best be understood by considering America's strong economic orientation. America is probably the world's most capitalistic country. French economist Michel Albert writes that American capitalism (versus the more socially oriented European capitalism) is marked by the great priority given to investors' interests and stockholders' profits, with reduced concern over social ramifications (1) .
American capitalism stresses open markets predominantly regulated by market conditions rather than by governmental involvement. It is an economic system favoring continuous growth and expanding markets. Under this capitalistic orientation, and in combination with public policies favorable to economic development, American industries-including the food industries-have experienced phenomenal growth over the last 150 years (32, 46, 61, 65).
Under these policies, the food industry has been for decades one of the constantgrowth industries of the American economic system. The industry attracts great financial investment, based on the expectations of continuous growth and profitability, which the industry has generally achieved. The food industry has grown and prospered by adhering largely to economic objectives (2, 3) .
It needs also to be remembered that until recent times mankind's major food problem was insufficiency; surpluses were unknown (7). An efficient, dependable 
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food industry was vital to the economic growth of the United States as it became industrialized (the need for a commercial food supply still is vitally important with the nation's modern lifestyles). The growth of the processed food sector had great social utility both for feeding an increasingly nonagricultural, urban population and for the nation's economic development. The industry, operating under its fundamental economic orientation, grew and prospered by supplying the food required by the country's growing population (45). During the nineteenth and the majority of the twentieth centuries, the food sector was seen-as were the other economic sectors (manufacturing, transportation, and communications)-as part of the nation's general industrial growth. The same economic and development policies and economic considerations that benefited all other American industries were applied to the food sector (51) .
Beyond providing enough food for human subsistence, economic policy makers generally have made no connection between the food industry's business activities and nutritional health issues. The food sector has operated predominantly under general economic and development policies from its inception (and largely still does), reflecting Americans' constantly changing-lifestyles rather than following any strong health rationale (2).
This highly successful economically oriented regime, from the food industry's beginning and through the twentieth century, resulted by the last half of the past century in an increasing contradiction between established economic policies and rising new health concerns (53). This policy conflict culminated at the start of the present decade in a debate (unresolved to date): What policy adjustments would be necessary to control Americans' increasing obesity problem while retaining the economic viability of the necessary large food-processing sector?
FOOD INDUSTRY DEVELOPMENT UNDER ECONOMIC AND SOCIAL INFLUENCES
In the mid-nineteenth century a food supply revolution began in this country. The American industrial revolution was beginning; people were leaving the farm to work in the new industrial cities; these workers required food, and had wages to pay others to feed them. America needed a commercial food supply (45, 51).
Aided by the nation's increasing consumer market, abundant agricultural commodities, new food-processing technologies, expanding transportation facilities (railroads, then trucking), and new communication systems (telegraph, newspapers, and magazines), the modern American food industry developed. The industry quickly grew, aided by a nascent retail system, new business methods (marketing, branding and advertising), hordes of entrepreneurs backed by ample venture capital, and most importantly, supportive and favorable government economic policies (13) .
The industry prospered by supplying large volumes of low-cost, processed food that the American public was hungry for and very willing to buy (24) . The industry's development under its primary economic orientation would be further shaped over time by changing American social trends and evolving consumer food needs (see Figure 4) (83) .
The following briefly describes the food industry's product development cycle under these changing social, economic, and technological conditions:
These new food market opportunities (feeding scores of hungry factory workers and city dwellers) attracted entrepreneurs and venture capitalists to the food sector. This started a 150-year-long cycle of food technology innovations that first offered Americans widely available affordable basic food commodities to cook with including, flour, white sugar, meats, canned vegetables and fruits, dairy products. By the 1950s, scores of attractive, convenient consumer foods with "built-in maid service" became popular, such as packaged cereals, bakery products, and cake mixes; frozen fruits, vegetables & TV dinners; instant coffee; bottled soft drinks, and snacks. Recently, the convenience-food revolution has expanded into a multitude of ready-prepared food offerings, including fast foods, take-outs and ready-prepared meals and snacks. (81) This industrial achievement required great innovation by the food industry. Government policies are notoriously ineffective in producing actual industrial innovation; however, government can foster the necessary economic conditions (public policies, services, and knowledge) to allow entrepreneurs to achieve beneficial innovation. U.S. policies have been extraordinarily successful in creating an economic environment for the food sector's development. Beyond the general support of America's economic policies, the food industry was favored in its growth by specific public policies to encourage innovation in the food sector (such as product and processing research at land-grant universities and USDA laboratories) (89) . 
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Agricultural interests and policies were also supportive because a growing food industry was necessary for the utilization of America's increasing commodities production. As the present size and diversity of the U.S. food industry attests, American economic and development policies have been markedly successful in their objective of encouraging great innovation in the food sector. History shows that the public enthusiastically accepted this cycle of food innovations because of its great utility in their changing lifestyles (14) .
As happened with agriculture, without government-sponsored research it is doubtful that the food industry would have reached its current range and sophistication of products or its present industrial structure. Under the nation's agricultural policies, government institutions would supply the necessary food science, and industry would supply the required product innovation for the industry's development (14, 16) .
In general throughout its history, the American food industry has been (and still is) highly dependent on government-sponsored research for the basis of its innovation. Food companies historically invest relatively less in research than most other major industries, spending on average the equivalent of only one-half to one percent of their sales on research and development (89) .
The industry's primary research objectives are new products, processing, packaging, and distribution of food and beverages to encourage consumer purchase (19) . The food industry's research efforts historically have been directed largely to applied product development and quality control efforts, not to new industryreshaping innovation. The industry, in general, is not technology driven, but uses technology to accommodate the American public's changing wants and desires in food that accompany their changing lifestyles (16, 84, 89) .
Predominantly during the last century while the food industry development, Americans chose and bought their food mainly on taste, convenience, and economic motivations rather than for health reasons (Americans still favor these purchase factors) (2, 3, 83) . As previously outlined, this historical disjunction between health objectives and industrial objectives could not have been avoided because the knowledge that nutrition science has brought to our understanding of diet and health made a relatively late historical appearance in the development cycle of industry (significantly, only during the past 50 years) (53). During the majority of the development of the American food industry in the twentieth century, consumers' food interests, industry objectives, and government economic policies were (and still are) very much aligned (53).
In addition, it is likely that government policy makers (as well as the food industry itself) did not foresee the pandemic obesity that would result from an increasing commercial food supply, nor could they have foreseen the dramatic changes in American lifestyles as the food industry developed (78) . As a result, the industry responded and shaped itself predominantly under its marketing philosophy of producing and selling what consumers wanted rather than being concerned with health and nutrition issues affecting consumers (68). This business strategy has been remarkably successful for the sector's growth and consumers' organoleptic satisfaction; however, it has been of questionable value for Americans' nutritional health. Like U.S. agricultural policies, the policies under which the food industry operates are not health policies, but economic policies (53). Under these economic conditions, food companies are motivated to continuously increase consumption of their food products under highly competitive business conditions. The food industry, both collectively and in individual companies, has become a vast environmental force facilitating ever-increasing consumption of their food and beverage products (9, 17, 29, 53) . The appearance of pandemic obesity and growing public awareness of its health implications has created a potential impediment to the industry's basic business growth strategy (18, 76) .
Under the Darwinian economic conditions in which the American food industry has operated, weaker companies are winnowed out on an ongoing basis, resulting in a competitive business environment that requires the surviving companies to become stronger marketers, product innovators, and business practitioners, lest they also succumb to more capable business rivals. This in turn creates a cadre of ever fewer but more capable marketing companies continuously attempting to motivate Americans to buy and consume more of their food and beverage products.
Although individual companies usually market and promote narrow lines of food and beverages products, and thus have limited individual influence on the total American diet, it is the composite influence of the total food industryin its many formats-that creates a stronger environmental force encouraging Americans' food consumption. This composite industrial economic force, which Yale Professor Kelly Brownell has labeled the toxic environment contributing to American obesity, is of growing interest in evaluating current public policies and their influence on obesity (9, 11).
OBESITY AND THE FOOD INDUSTRY'S CHANGING STRUCTURE
Under the prevailing U.S. economic policies in recent years, the food industry has been extensively restructuring in response to changing marketing conditions (saturated retail food categories and the growing buying power of consolidating supermarket channels) (see Table 4 ) as well as to companies seeking economic scale advantage. Consumer food companies' growth in average size is the result not only of rapid industry consolidation (food company mergers occurred at the rate of 350 to 800 per year during the 1990s), but also can be attributed to the organic growth of major companies through the sales of established products and new product innovations (industry-wide new product introductions number in the thousands yearly). This has resulted in not only fewer, but also increasingly larger companies with great ability to influence Americans' food purchases through their consolidated marketing power, often in two to four company market oligopolies as well as single companies dominating significant market shares in various food and beverage categories (42, 77) (see Table 5 ). American major food companies lead in virtually every measure of commercial success globally, often with annual consumer sales in the tens of billions of dollars, with single food and beverage companies commanding 20% to 70% of total sales in various food categories (73) . In spite of largely saturated markets in all type of processed foods and beverages in recent years, the food industry as a whole continues to grow both in sales and product volumes. This economic paradox of continued growth in spite of apparent market saturation results in the caloric source of much of America's pandemic obesity (9, 18, 53) .
Key to their business success and their dietary influence is the attractivenessthe taste, economy, and convenience-of the food products offered to consumers. The food industry excels at determining consumers' appetites, desires, and needs in food products (guided by excellent consumer and motivational research), and then answering these identified market demands at very affordable prices (26, 27, 56, 62, 75, 86, 87) . Americans' increasing purchases of the industry's food products attests to the great skill of the food companies in satisfying consumers.
Major food brand and restaurant chain companies excel at well-coordinated product innovation, marketing, and promotion, investing many billions of dollars annually in these sales-generating activities. Also, virtually every global food company today markets its products in the United States, attracted by the growing size of the American food market and the business learning opportunities from its competitive market. Collectively, the American food industry-retail, restaurants, and institutions,-today creates the largest consumer marketing force in food history (2, 3, 29, 73) . Competing in this market are food companies that not only are larger and have greater resources (financial and intellectual), but also are applying increasingly effective product promotion strategies (commonly making use of social and behavioral psychology in their marketing activities) and are operating under the current laissez faire public health policies (obesity overlooked) (68, 86, 87) .
The measure of the success of American economic policies for the food industry is thus: The American food industry is the largest, most diverse, and most efficient in the world today, having the largest number of global food companies. Seven of the world's ten largest food companies are American (3, 73) . The American processed-food industry (all types) supplies a consumer food market that recorded $824 billion in retail sales in 2000 (food eaten at home $432 billion, away from home $392 billion), and is currently projected by the USDA to reach $1202 billion in sales by 2010 (food at home $605 billion, away from home $597 billion) (29).
As a result, the industrial influence on the American diet, particularly during recent decades, is unparalleled. Under current American economic policies, the industrial influence, in its various formats, on what Americans eat is also continuously increasing (8) . This is due in part to the expanding types of commercially prepared foods and beverages being offered to Americans (by restaurants, food services, and institutional feeding services), foods that are increasingly fully prepared, often delivered directly, and available around the clock at relatively lower and lower prices (74). This increase in ease of available, prepared food has occurred while more affluent Americans have become increasingly less physically active (as they work longer hours at their sedentary jobs and professions) and have changed their eating habits from a traditional eating pattern of three meals a day to-increasingly-continuous eating (74).
A leading example of the social eating trends outlined above is the growth in fast food outlets. Industry data report that Americans currently eat restaurant prepared food slightly more than 200 times a year on average (both in restaurants and taken out). Fast food restaurants are currently reported to supply approximately threefourths of these meals (84, 70) . This is possible because there is now one fast food restaurant for every 1000 Americans, up from one per 1400 people in 1990 and one per 2000 people in 1980 (70).
The concentration of fast food consumption is occurring in larger restaurant chains, with the six largest U.S. fast food chains reported as having a combined control over 49,198 American outlets (84) . Approximately 11.8% of the $426 billion spent on away-from-home prepared food in 2002 went to these six largest fast food chains, which spent a combined $1.68 billion in the same year to advertise their products (48, 84 Judging by the American food industry's current size, range of products and services, and business methods, the industry is a significant environmental factor in the daily diets of most Americans. Commercial foods are the caloric source of much of the American diet. The industry's food products represent not only a major, but also an increasing part of Americans' daily diet, and as a result it can be inferred that processed foods of all types are a growing environmental factor in the nation's pandemic obesity (9, 18, 68) . This is not to imply a direct causality for obesity, but rather to highlight the powerful environmental force that the food industry in its many forms contributes to many Americans in their negative eating behavior, leading to obesity (76) .
The modern food industry's role in the nation's diet, greatly aided by public policies favoring the industry's economic growth, increasingly has become an influence on what, where, and how Americans eat. Estimates by the USDA show in 2000 an average per capita intake of slightly less than 2700 calories per day. This is an increase, on average, of 530 calories per day, or 24.5%, since 1970 (70). Fully prepared purchased food is believed to be a major contributor to this caloric increase in recent years. Food portion sizes at restaurants are believed to have increased substantially in the last three decades; however, the largest increases in portion size are reported for fast food restaurants (70).
Only now, with the nation's overweight condition affecting more than half of the population, are serious questions being asked about unceasing volume-increasing economic policies under which the industry has developed and currently operates and the potential contribution of these economic policies to pandemic obesity (21).
This raises an important public policy issue for the nation's obesity problem: Given the present industrial structure of the American commercial food supply chain, are new broad structural and strategic responses necessary-or even possible-on the supply side (economic and industrial policies) concurrently with greater efforts on the demand side (American public) to curb obesity?
As with agricultural policies, there is in place an industrial regime in the United States with strong economic and political support favoring continuation of the status quo of current economic policies (53). It must be remembered also that our food is provided by a vast supply chain stretching from the farm to the ultimate consumer, with many nonfood industries supplying necessary goods and services along the way (79) . This entire food-related industrial complex has a strongly vested interest in the continuation of the industry's present business growth strategies under existing economic policies. As with agricultural policies, there would be great resistance by industrial interests to any change in current economic policies (53).
Also, with regard to any future supply-side public policies to assist in obesity containment, consumer satisfaction with the industry's products (and the deeply entrenched role of these products in lifestyles of consumers) may be a significant 
THE FUTURE
Considering the prevalence of the overweight condition today in the United States and its predicted future social and economic costs, obesity can no longer be considered as just the individual's problem, but rather should be seen as a broad population problem requiring societal attention by government. New public policies and initiatives are likely to be required to contain and solve this ubiquitous American health problem. If so, which policies and public health initiatives (supply side, demand side, or both) will be successful, considering that overweight and obesity are the result of widely varying types of both individual behavior and environmental forces? Which various current agricultural, industrial, and development public policies are significant factors? These questions are complicated by a complex set of interacting and often conflicting social, economic, and political factors. Advances in the nutritional sciences have provided considerable information on the causes and potential control of obesity at the individual level; however, at the societal level, the investigation of the causes and control of population-wide obesity have only started. Therefore, before embarking on new policy initiatives aimed at solving this societal problem, we should ask to what extent we fully understand the environmental and structural conditions-especially the commercial sectoras contributing factors to today's overweight population. In addition, we should ask whether we presently know the appropriate and effective remedial actions at a policy level to assist in controlling the environment in which this population-wide problem is occurring (47, 76) .
At the start of this quest, it might be worthwhile to reconsider the high hopes that the nation shared for Americans' future diet and health upon the passage of the Nutrition Labeling and Education Act in 1990, with its required nutritional labeling of all packaged foods. Only belatedly was it discovered that in their everyday lives most people did not use labels effectively; in addition, there was an extensive change in their diet to non-nutritional-labeled, ready-prepared, ready-to-eat foods.
In addition, there was a lack of government funding for programs to educate the public in the use of the new, complex labeling; this was followed by a decade in which obesity skyrocketed. This, among other recent public health initiatives (the health significance of total-fat-dietary-intake initiatives) should give us pause to evaluate our understanding of the environmental forces contributing to obesity before rushing into new public policies or initiatives without fully understanding their dynamics (69) .
Presently, concerned health experts and citizen advocates are calling for societal responses to curb increasing obesity, with tactics such as targeting foods high in fat and sugar for new taxes, rigid controls of commercial communications to children, elimination of certain foods from educational institutions, and increased 
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interventions in matters of diet and physical activity. Do we have any firm evidence that such tactics alone will work to control obesity? While such tactics may well be part of any eventual societal solution, this chapter questions the success of any such limited tactical initiatives, given that the present powerful agricultural and economic policy regime (outlined above) is still in effect, as opposed to broader strategic and structural approaches to the obesity problem. Could more progress be made in controlling obesity by initially framing the issue as the conflicting objectives of long-established agricultural, industrial, and economic policies versus needed new health policies requiring resolution at a societal level, prior to deciding on specific remedial actions (25, 76, 78) ?
According to recent public opinion studies, the American public is not yet overly concerned about obesity and shows a low level of support for obesitytargeted public policies aimed at the food industry (one exception is with regard to marketing directed at children) (48) . Obesity apparently is viewed as resulting mainly from individual behavior rather than as the responsibility of industry (recent public opinion polls report up to 90% of those questioned attributing obesity to individual behavior alone) (57) . The introduction of future policies must first overcome the public's ennui concerning governmental involvement with obesity.
We can view the pandemic obesity crisis as it relates to public policiesagricultural and economic-from a historical perspective, seeing the food industry's efforts to feed us as waves of industrial technological innovation initially aimed at feeding (but now overfeeding) us (see Figure 4) . As with all important innovations-the automobile, the railroads, and modern communications-a predictable cycle of events will follow.
Initially, society, in the hope of gaining the benefits from any new, untested, technological innovation, allows great latitude (through the absence of controlling or limiting public policies) to those entrepreneurs pursuing its introduction, in the expectation that society may benefit in the future from its commercial success. As the innovation is tested, established, and generally accepted, society's interest (after gaining the direct benefits from the innovation) shifts to the control of any undesirable societal side effects by the introduction of remedial public policies.
The growth and development of the American food industry-initially commodity processed food, later consumer food products, and now ready-prepared foods-over the last century can be visualized as just such an innovation-andpolicy cycle. Today, with the food-processing industry fully established and accepted and the nation benefiting from the industry, the undesirable side effects (obesity) need governmental attention through new public policies. With obesity in America today, we are evidently at the inflection point in history, with the strong need to shift from laissez faire public policies that presently control the food industry's marketing, promotion, and general business activities to an era of new forceful public policies in the interest of dealing with pandemic obesity. Unfortunately, we apparently do not presently have the necessary research-proven policy levers to accomplish this health objective. 
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TILLOTSON
Successful future public health policies will require constructively dealing with the strong environmental forces generated by the current U.S. agricultural and economic policies driving overeating as well as the influence of industrialization in general, which favors Americans becoming overweight.
Designing successful public policy for addressing pandemic obesity at a societal level presents daunting new challenges to policy makers: first, devising population-wide policy strategies (presently far from obvious) to control Americans' large appetites in a highly food-oriented society; second, convincing a skeptical public that obesity initiatives are the appropriate role for government (recent public opinion polls show antipathy to this action); and finally, successfully implementing these policies in the daily lives of Americans, whose diverse population is now reaching 300 million! Further, any proposed policies, in order to be seriously considered, need to be acceptable to the majority of Americans culturally, economically, legally, and-most difficult of all-practically (84) .
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